Erythropoietin and hypoxia stimulate erythropoietin receptor and nitric oxide production by endothelial cells.
Erythropoietin (EPO), a hypoxia-inducible cytokine, is required for survival, proliferation, and differentiation of erythroid progenitor cells. EPO can also stimulate proliferation and angiogenesis of endothelial cells that express EPO receptors (EPORs). In this study we investigated the EPO response of vascular endothelial cells at reduced oxygen tension (5% and 2%), in particular the effect of EPO on nitric oxide (NO) release. Endothelial nitric oxide synthase (eNOS) produces NO, which maintains blood pressure homeostasis and blood flow. We find that EPOR is inducible by EPO in primary human endothelial cells of vein (HUVECs) and artery (HUAECs) and cells from a human bone marrow microvascular endothelial line (TrHBMEC) to a much greater extent at low oxygen tension than in room air. We found a corresponding increase in eNOS expression and NO production in response to EPO during hypoxia. Stimulation of NO production was dose dependent on EPO concentration and was maximal at 5 U/mL. NO activates soluble guanosine cyclase to produce cyclic guanosine monophosphate (cGMP), and we observed that EPO induced cGMP activity. These results suggest that low oxygen tension increases endothelial cell capacity to produce NO in response to EPO by induction of both EPOR and eNOS. This effect of EPO on eNOS may be a physiologically relevant mechanism to counterbalance the hypertensive effects of increased hemoglobin-related NO destruction resulting from hypoxia-induced increased red cell mass.